The purpose of this study is to investigate the causal associations among academic achievement, motivation, burnout, self-regulation, and life satisfaction by two partial-structural regression models. Participants of the study were 294 college of education students majoring in eight different undergraduate programs. Student version of Maslach Burnout, Academic Motivation, Self-Regulation, and Life Satisfaction self-report inventories were used to gather data. Research results showed that burnout has a negative direct effects on academic achievement, life satisfaction, and academic motivation. Furthermore, self-regulation has a positive direct effect on academic achievement. The study indicated no direct effect from motivation to academic achievement, although it has an indirect effect through the mediating factor self-regulation.
INTRODUCTION
Academic achievement can be defined as a mastery in academic disciplines, curricular as well as co-curricular activities (Ganai, & Mir, 2013) and can be inferred from either objective (e.g., grade point average) or subjective performance (e.g., self-assessment) scores. On top of being essential for people's development (Redd, Cochran, Hair, & Moore, 2002) , academic achievement enhances social and emotional well being, and provides people with better social and economic status (Murnane, 1994) . Therefore, investigating prevailing factors affecting academic achievementcan help educational practitioners and policy makers to take necessaryactions to improve students' academic achievement toward successful completion of their degrees. Burnout, academic motivation, self-regulation, and life-satisfaction are among the frequently referred factors in the literaturethat are used for predicting academic achievement.
A positive and significant correlation between the academic achievement and selfregulation-"managing and changing the self" (Baumeister, & Vonasch, 2015 p.4 )-was reported in the literature (Banarjee & Kumar, 2014; Duru, Duru, & Balkis, 2014; Mega, Ronconi, & De Beni, 2014; Ning & Downing, 2015; Nota, Salvatore, & Zimmerman, 2004; and Pintrich & De Groot, 1990) . Likewise a negative relationship between burnout-an exhaustion of people because of excessive consumption of their energies, power and selfsources (Freudenberger, 1974) -and academic achievement/ (or learning) was specified in some studies (Charkhabi, Abarghuei, & Hayati, 2013; Duru et al., 2014; Schaufeli, Martinez, Pinto, Salanova, & Bakker, 2002; and Yang, 2004) ; whereas, some others (Salanova, Schaufeli, Martinez, & Breso, 2010) did not find such a relationship.
Furthermore, Al-Qahtani (2013), Mega et al. (2014) , Steinmayr, Dinger and Spinath (2012) , , Vecchione, Alessandri, and Marsicano (2014) , and Wurf and Croft-Piggin (2015) reported correlational relationship between academic achievement and academic motivation-driving force for students to attend class eagerly for the purpose of getting higher degree and grades (Clark, Middleton, Nguyen and Zwick, 2014 ). Yet, it is not uncommon to encounter studies with contradicting results where they argue that there is no clear relationship between the two variables (see Turner, Chandler & Heffer, 2009) .
Lastly, the literature suggests a positive correlation between life satisfaction-cognitive judgment within the subjective well-being (Diener, Emmons, Larsen, & Griffin, 1985) -and academic achievement (Gilman & Huebner, 2006; Lewis, Huebner, Malone & Valois, 2011) . It should be noted here that all four variables apart from academic achievement may or may not be correlated with each other (e.g., Chan (2011) reports negative correlation between burnout and life satisfaction).
The significance of the current study relies on the three vital points. First, most, if not all, of the studies given above did not considermanylatent variables that may have direct and/or indirect effect on academic achievement. Thus, associations found in those studies may emerge due to one or more confounding variablesresulting in spurious associations rather than real ones. In such circumstances, usingstructural equation modeling (SEM) framework can help minimizing the possibility of specifying aspurious association leading incorrect inferences. Second, specification of an SEM model can help readers to have insight into the direction of the relationship (i.e., from causal variable to effect variable) between the variables in addition to the magnitude of them. Reminding a commonly used phrase in statistics, 'correlation does not imply causation', may help us to emphasize the fact that a correlation between any two variables does not necessarily imply that one causes the other. Hence, we imposed a structural model to be able to reveal causal relations between the variables. Last, this study can contribute to the literature of the domain especially for cases where inconsistent results reported for associations between any of the aforementioned factors and academic achievement. For instance, recall thatsome found negative relationship between burnout and academic achievement, whereas others found no significant relationship between the two.
Based on the arguments made in the literature, burnout, academic motivation, selfregulation, and life satisfactionhave associations with academic achievement, however, the direction of the relationships as well as the nature of the effects (i.e., direct or indirect) are ambiguous. Therefore, this study intends to answer the following research questions.
• How much direct effect, if any, doeseach of the four factors (i.e., burnout, selfregulation, academic motivation, and life satisfaction) have on academic achievement? • What is the magnitude of direct effectof burnout on life satisfaction? • Then, how much indirect effect does burnout have on academic achievement through the mediating variable life satisfaction? • How much direct and indirect effect, if any, does academic motivation have on selfregulation and on the academic achievement, respectively?
Note that the second and third research questions were derived from the literature where we have enough evidence to believe that both life satisfaction and burnout have impact on academic achievement on top of the correlation between burnout and life satisfaction.
To answer these research questions, appropriately selected existing measurement tools (i.e., self-report inventories) were used to measure the four constructs for a sample of college students. Using the data collected, we conducted confirmatory factor analyses (CFA), which were followed by two distinct partial-structural regression (SR) models (i.e., a particular modelwithin the SEM family) to measure the causal relationships between the variables of interest. The rest of the manuscript is organized as follows. The next section provides some background information on the constructs investigated in this study. Then, methodology used to carry out the research is described in details. The methodology section is followed by the presentation of the results. Finally, discussion of the results and conclusion are provided.
BACKGROUND
Self-regulation is one of the most significant predictor for academic achievement (Banarjee & Kumar, 2014; Winne, 1995; Zimmerman & Kitsantas, 2014) . Zimmerman (1990) argues that self-regulated students actively engage in learning process through their emotional, motivational and cognitive modalities. Similarly, Bandura (1977) classified self-regulated students as more effective learners during their academic activities.
Academic burnout is also an important predictor for academic achievement (Bask & Salmela-Aro, 2013) . Burnout can be regarded as an educational concern due to the systemic and extended exposure to stress of educational settings (Moneta, 2011) . Many activities in and out of the classrooms require massive workload for a student, which, in turn, results in academic burnout (Schaufeli & Taris, 2005) because they need to complete classroom activities and educational tasks in a timely manner (Salmela-Aro, Savolainen, & Holopainen, 2009) . Furthermore, the impact of suffer from excessive stress coupled with burnout has been studied in both educational and occupational settings (Freudenberger, 1974; Schaufeli et al., 2002) . The studies regarding to academic burnout showed that it could adversely affect the students' learning experiences decreasing students' academic motivation leading to drop out of school (Duru et al., 2014; Moneta, 2011) .
As reported by Duru et al. (2014) , on top of being positively correlated to academic achievement, self-regulation also plays a mediation role between academic achievement and academic burnout. They reported that undergraduate students with higher self-regulation skills achieve more toward the educational goals and experience less burnout. They further discussed their findings by emphasizing the practical implication of self-regulatory strategies to minimize academic burnout as they increase the educational performance. Deci and Ryan (1985) and Vallerand and Bissonnette (1992) studied the extent to which motivation is related to academic achievement where they assert that academic motivation affects students' attitude towards educational tasks. With this regard, many studies reported a positive correlation between academic motivation and academic achievement (Mega et al., 2014; Steinmayr et al., 2012; Vecchione et al., 2014; and Wurf & Croft-Piggin, 2015) . In contrast, there are a few research studies claiming no meaningful correlation between motivation and academic achievement (Turner, Chandler, & Heffer, 2009) .
In addition to the research relating some single or multiple factors to academic achievement, there are some other studies in the literature that were useful in specifying structural part of the SEM models used in this study. Namely, Holmberg and Sheridan (2013) asserted a strong association between motivation and burnout. Studies further indicated that higher life satisfaction triggers higher academic performance that leads to higher academic achievement (Gilman & Huebner, 2006; Lewis, Huebner, Malone, & Valois, 2011) .
METHODOLOGY

Model Specification
As explained in the literature above, there are studies related to the constructs of interest (i.e., academic achievement, burnout, academic motivation, self-regulation, and life satisfaction), which explain the relationships between them. Thus, in this study, two distinctly specified (partial) structural regression models are usedfor explaining the causal relationships between the variables explained earlier. The first model presumes that academic motivation (AMS) has direct effect on both self-regulation (SR) and academic achievement (AA). It also indicates that SR has direct effect on AA, which further implies that self-regulation is a mediating variable between causal factor AMS and effect-variable AA. This model, moreover, presumes that life satisfaction (LS) has a direct positive effect on AA. The second model specifies direct effectsform burnout (BURN) to LS, AMS, and AA. It also implies LS has a direct effect on AA yielding an indirect effected of BURN on AA through the mediating variable LS.
Measurement Tools
The Indicator (i.e., observed) variables associated with the latent factors were measured by a total of four self-report inventories. Three of the inventories are the Turkish adapted version of preexisting inventories. The self-reported inventories used in this study are briefly explained below. In addition to these self-report inventories, participants' up-to-dategrade point average (GPA) scores were used as indicator of participants' academic achievement.
Maslach burnout inventory (student version) was adapted, from Schaufeli et al. (2002) , to Turkish environment by Balkıs, Duru, Buluş, and Duru (2011) . It consists of 15 polytomous-scored items measuring three subdomains, which are Emotional exhaustion, Cynicism, and Academic efficacy. All items are in the form of 7-point likert scale ranges from '1 = strongly disagree' to '7 = strongly agree'. Factors and corresponding items are given in the Table 1. All items in every subscale are affirmative. For the original study, reported internal consistency for emotional exhaustion, cynicism, and academic efficacy are .80, .86and .67, respectively. For the Turkish adapted version, as reported in Balkıs et al. (2011) , the internal consistency coefficients are .83, .81, and .70, respectively. 10, 11, 12, 13, 14, 15 % 9.42 Total 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15 %55.30 Academic motivation inventory (AMI) was adapted from the study of and called academic motivation scale (AMS) . The original scale was consisted of 28 polytomously-scored items measuring seven subdomains. However, the Turkish version of the scale consists of 25 items measuring five factors (i.e., intrinsic motivation, demotivation, interjected regulation to accomplish, external regulation, and identified regulation (Karagüven, 2012) . Factors and items measuring them are given in Table 2 . The Cronbach's alpha consistency coefficient for this Turkish version of the scale was .67 for the Turkish versions of the scale (Karagüven, 2012) . , 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24 %58.06
The self-regulation inventory used in this study was developed by Balkıs, Duru, Buluş, and Duru (2009) . It has eight items measuring a single factor. Items are in the form of likert scale ranges from '1-never' to '4-always'. All items except 3 rd and 7 th are affirmative although these two are descending. It means that, obtaining a lower score from 3 rd and 7 th items and higher scores from the rest of the items indicate a state of higher self-regulation skill and vice versa. The reported percentage of the variance that can be explained by this inventory and its Chronbach's consistency coefficient are 36% and .73, respectively (Balkıs, Duru, Buluş, & Duru, 2009 ). Durak, Senol-Durak, and Gencoz (2010) have adapted the life satisfaction inventory (LSI) from (The Satisfaction with Life Scale) Diener et al., (1985) . This measurement instrument consists of five likert-scale items ranging from '1-strongly disagree' to '7-strongly agree'. All items within the scale are affirmative, where '7-strongly agree' stands for high life satisfaction level for all items. Internal consistency the scale varied from .81 to .89 for samples from different populations (Durak et al., 2010) .
Participants and Data Collection Procedure
The data was collected from 294 undergraduate students majoring in education in three different Turkish universities (i.e., Mehmet Akif Ersoy University, Middle East Technical University, and Erzincan University). More specifically, as of Fall 2014-2015 semester, students were enrolled in undergraduate programs such asscience education, Turkish literacy education, English as a second language, elementary school teaching, social science teaching, psychological counseling and guidance, math education, and computer education and instructional technology. Students' level of burnout, academic motivation, self-regulation, and life satisfaction were measured using the respective inventories described above along with a short survey related to the demographics and GPA scores.
Seventeen participants did not report their GPA and were, therefore, excluded from the study. The final data were based on the 277 participants who were chosen randomly from the three universities, which were selected by means of convenience. Participants were fully informed about the purpose and the process of the study and their written consents were obtained. Participants were ranged from first to fourth year of study (1.5% first year, 34.2% second year, 38.3% third year, and 26.0% fourth year). With regards to gender, 62.9% of the participants were female, and the rest were male.
Data Screening and Preparation
Examining the data set, we have seen that the response rate was at or above 97% for the items regardless of the measurement instrument and the missing responses were not systematic. Therefore, data loss was considered as ignorable and treated with a single-imputation method (i.e., mean substitution) to replace each missing with a single calculated score. For outlier detection, standardized scores as well as the scatterplots of the univariate data were checked. For the multivariate data, Mahalanobis distance (D 2 ) was also checked against the appropriate chi-square critical values (i.e., 7.81 for three-dimensional burnout data and 11.07 for five-dimensional academic motivation data). This outlier search process resulted indiscarding 28 participants' responses since they were detected as outliers.
The descriptive statistics of the observed variables are given in Table 3 . It should be mentioned here that, scores obtained from the third and seventh items of the self-regulation measurement instrument were reversed to get a sum score representing self-regulation level of a person. This reversing of the item-scores was necessary due to their negative nature. Furthermore, although the scale for GPA scores was 0.00 -4.00, scores were rescaled into a scale of 0.00 to 100.00 by multiplying each GPA by 25.00. This was also necessary because we realized that the ratio of variance of IM (i.e., 81.72) and variance of GPA (i.e., .21) would be as high as 389.14, which could result in a situation where maximum likelihood estimation algorithm used by Lisrel fails to converge. Regarding to this, it should ne noted here that, in the SEM literature, a variance-covariance matrix with a ratio of the two variances greater than 10.00 is known as an ill-scaled covariance matrix which may yield 'failure toward convergence' in the parameter estimation.
Examination of scatterplots and histograms confirmed that the assumption of univariate normality was not violated for each observed variables. The mean and median values of the univariate data were close to each other, which were considered as secondary evidence after histograms to claim that the univariate data were not seriously skewed. Thus, the multivariatenormality was confirmed by careful screening of the univariate distributions. Visual scanning of the univariate and bivariate scatterplots suggested that the assumptions of linearity and residual homoscedasticity were also held. Thus, overall, all assumptions (i.e., normality, linearity, homoscedasticity) specified for SEM analysis were satisfied. The Cronbach's alpha internal consistency measures with 95% confidence intervals for the inventories measuring are obtained through the R-package 'psych' (Revelle, 2013) and are given in Table 4 . Based on the information provided in Table 5 , we can conclude that the reliability level of the measurement instruments used in this study are moderate to high. Finally, the covariance matrix obtained from the observed data is given in Table 5 , which is used as the input for the SEM analyses. Because we have 11 observed variables in total, the input in this study (the lower triangle of the covariance matrix) has 66 (i.e., 11(11+1)/2) observations, which are namely the elements of the upper triangle of variance-covariance matrix based on the observed variables. However, it should be realized that not all 66 observations are used in a single analysis but each observation was needed for at least one of the two SEM analyses. 
RESULTS
The standardized solutions of Model 1 are given in Figure 1 . The parameter estimates of the partial-SR models were obtained by using Lisrel 9.1 software program. For the first model, the parameter estimates, their standard errors (SE), and corresponding t ≈ z-statistics are given in Table 6 . Because measure of the variables had different scales, standardized solutions were given for sake of interpretational ease. As can be seen from either of Figure 1 , some of the correlations between the indicator variables of the AMS were freely estimated as suggested by the modification indices. This was necessary to improve model-data fit. 
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The model data chi-square fit statistics is 24.20 with 14 degrees of freedom (df). The corresponding p-value (0.043) indicates that; although close, we retain the null hypothesis which is model do not fit the data. However, when we look at the other commonly used fit indices such as root mean square error of approximation (RMSE), comparative fit index (CFI), and standardized root mean square residual (SRMR); we see that the model-data fit is, in fact, good. The RMSE is 0.054 where an RMSE <.05 indicates very good error approximation and RMSE values between .05 and .08 indicate reasonable error of approximation. Further, in general, CFI greater than .90 are considered indicator of acceptable fit. In our case the CFI is .983. Finally, an SRMR less than .10 indicates acceptable fit, which is .045 in this case. As a whole, considering the four commonly used fit indices, three of them favored model-data fit. 
Note that, in Table 6 , all parameters except the ones indicating direct effect from AMS to AA and from LS to AA are statistically significant because their absolute t-values are larger than the critical t-value (i.e., 1.969). From model 1, we can claim AMS loads significantly on all indicator variables. Second, there are direct effects between AMS and SR (γ 11 =.55) and between SR and AA (β 11 =.32), which further implies that AMS indirectly affect AA (γ 11 *β 11 =.55*.32=.176) although the direct effect of AMS on AA (γ 12 =-.03) is not significant. The direct effect of LS on AA (γ 13 =-.05) was not significant as well. The standardized solutions of Model 2 are given in Figure 2 . For the Model 2, the parameter estimates, their standard errors (SE), and the corresponding t ≈ z-statistics are given in Table 7 . As can be seen from either of Figure 2 , some of the correlations between the indicators of the AMS were also freely estimated as the modification indices suggested. The model data chi-square fit statistics is 47.88 with 24 degrees of freedom (i.e., df). Although the chi-square fit indices indicates that the model does not fit the data, RMSE (.063), CFI (.968), and SRMR (.052) fit indices shows that the model acceptably fits the data. Therefore, considering the four commonly used fit indices, three out of them favored model-data fit and only chi-square fit index suggested a poor fit. 
It can be seen from the t-statistics of the parameter estimates that all parameters except the one indicating direct effect from LS to AA are statistically significant since their absolute t-values are larger than the critical t-value (i.e., 1.969). In general, for the model 2, we can claim AMS and BURN factors load significantly onto all of their respective indicator variables. Furthermore, BURN has direct effects on AMS, AA, and LS (γ 21 =-.72, γ 22 =-.20, and γ23 =-.40 respectively). Since AMS also have an indirect effect on AA (see previous model), BURN would also has an indirect affect on AA. It should be noted that LS has no effect on AA in Model 1 and Model 2 ( γ13 =-.05, and β 21 =-.04 respectively).
DISCUSSION and CONCLUSION
This study contributes to researchers' understanding on the associations among academic achievement and its influential factors by modeling all the variables in two distinct structural regression models. Among the four factors, two of them, namely BURN and SR, had direct effect on AA. BURN also had significant direct effect on both AMS and LS. Another direct effect was identified from AMS to SR. These direct effects implied that, although AMS did not have direct effect on AA, it had an indirect effect through the mediating variable SR. Furthermore; LS had neither direct nor indirect effect on AA.
In the light of the results provided above, we can say that one standard deviation increase in student's burnout score cause .20 standard deviation decrease in student's academic achievement score. This finding supports the findings of many studies in the literature (see Charkhabi et al., 2013; Duru et al., 2014; Schaufeli et al., 2002; and Yang, 2004 for association between BURN and AA). In particular, higher Emotional exhaustion, and Cynicism, and lower Academic efficacy leads lower academic achievement.
Our study findings regarding the association between SR and AA are parallel with the findings of Banarjee & Kumar, 2014; Duru et al., 2014; Mega et al, 2014; Ning & Downing, 2015; Nota et al., 2004; and Pintrich & De Groot, 1990 . This study showed that one standard deviation increase in student's SR score leads a .32 standard deviation increase in academic achievement. Therefore, use of effective learning strategies (i.e. cognitive, meta-cognitive, management, and motivational strategies) may help students to enhance self-regulation strategies toward self-regulated learning-"an active, constructive process whereby learners set goals for their learning and then attempt to monitor, regulate, and control their cognition, motivation and behavior" (Pintrich, 2000 p.453) .
Although the literature (see Al-Qahtani, 2013; Mega et al., 2014; Steinmayr et al., 2012; Vecchione et al., 2014; and Wurf & Croft-Piggin, 2015) suggested a strong correlational relationship between AMS and AA, this SEM study showed that the relationship is not causal (i.e., no direct effect) rather spurious. It should be noticed AMS is causal variable for SR and SR is causal variable for AA. Thus, the asserted association between AMS and AA in the literature may be attributed to confounding variable SR.
Furthermore, in contrast to the limited number of studies claiming association between LS and AA is limited (see Gilman & Huebner, 2006; Lewis et al., 2011) , the current study results indicated that there is no significant effect one of these variable on the other. This association given in the literature may due to the confounding variable BURN as it directly affects both AA and LS. Increase in BURN decreases the levels of AA and LS, thus there is a spurious relationship as the levels of AA and LS hang together when the level of BURN changes. Yet, when we account for this covariance, there would be no relationship between AA and LS.
As a conclusion, because the indirect effect of academic motivation on academic achievement, which is mediated by self-regulation, as well as the direct effect of selfregulation on academic achievement, it can be inferred that in both academic motivation and self-regulation contribute to academic achievement. Therefore, while designing, developing, and applying instructions for college students; instructional designers, policy makers, and practitioners should consider motivational strategies, suggested by motivational theories such as Keller's ARCS theory (Keller, 2000) , and effective learning strategies for self-regulated learning.
A limitation of this research might be the indicator variable (i.e., GPA) used for academic achievement. Because the data were collected from eight different majors in three different universities, students with the same GPA scores from different majors or universities may not be the same in terms of academic achievements. Thus, GPA alone may not be sufficient to represent academic achievement. More studies with multiple indicators for GPA may be a future direction for verification of the causal relationships between academic achievement and the factors relevant to it.
